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Subjects answered multiple-choice questions at three 
points in timjs. They worked alone, then in units of 1, 2, 3, 5, and 
persons, ai^ again alone. Performance on the task was to provide the 
following infbrmaticm; (1) initial ability level of subjects; (2) the 
ability of groups of differing size and leadership to utilize their 
resources; and, (3) the ability of individuals to acquire correct 
responses, as a function of their eiqperience on the group task. 
Performance was predicted using Steiner^s (1966, 1972) model of group 
productivity. Group performance on the task was a position function 
of group size for the sizes studied. Subsequent individual 
performance was difficult to interpret: Performance increased with 
group size for subjects who had been of size 5, and again increased 
for Ss %Aio had worked in groups of 7. This duplicated the data of a 
pilot study. Patterns of process adaptation in groups of "critical" 
size are discussed as possibly responsible for this pattern. It was 
concluded that groups can facilitate the individual acquisition of 
knowledge. An application of this information, the small group 
examination, was discussed. (Author) 
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In a classic 1958 study of group size. Slater coocludad that groups 
of five were, at least from his subjects' viewpoint, the aost effective 
in dealing with intellectual tasks involving the collection or exchange of 
information, and involving a decision based on an evaluation of that in- 

fonuition. 

This conclusion is probably an overs iiapl if icat ion of the effect of 
an "intellectual" task. The potency of task effects on group behavior 
(c.f. Hackman & Vidmar, 1970) emphasizes the need to determine optimal 
size not only for different criteria, but for different types of group 
tasks within the "intellectual task" classification. 

This study was designed to test the effects of group size and leader- 
ship on groip performance and on subsequent individual performance, for one 
type of intellectual task. To make predictions, a model of group productivity 
proposed by Steiner (1966, 1972) was utilized. The main features of the model 
are: (1) A task typology, enabling one to generalize research findings 
across tasks within a task type; and (2) A plan for relating relevant inter- 
vening variables to predict actual group performance. 

ifrom the type of task one is interested in, the best possible performance 
one can expect from a group of a given size can be estimated. This inference 
is made from a knowledge of task dsmands and from a knowledge or estimate of 
group resources. The relationship of group size with process variables, such 
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coordliutlon of effort, .nd .aiber -otlvatlon, then enable, one to 
eetlute hov mch group, ere likely to deviate fro« their "be.t po..ible 
performance" due to proce.. io..e.. The effactlvene.. of a given group 
■ay be predicted, then, u.ing the fonmila: 

Actual Productivity - Potential Productivity-Lo.... Due to Faulty 
Proce.. (Stciner, 1966, p. 274). 

The optiM. group .iae i. that which Mxiaiae. the po.ltive di.crepancy 
between potential productivity and proce.. Io.m*. Steiner*. ta.k typology 
facilitate, the u.e of thi. fonwla by categorizing taak. prl«rily according 
to their determinant, of potential productivity. 

Sterner', model deal, only with the prediction of group performance, but 
was adapted by thi. author for the prediction of .ubaequent individual per- 
formance a. well. Of intere.t wa. the extent to which individual, can learn 
from cue. or information provided by other group member., and circumetance. 
under which group interaction can therefore provide an effective .etting for 
the acquiaition of knowledge. 
The Ta.k 

Subject, attempted to correctly anawer a aerie, of 8 multiple -choice 
que.tion.. fir.t alone, then in group., and again alone. Subject.' perfor- 
mance on the ta.k was to provide the following information: (1) tha initial 
level of ability of aubject.; . (2) the ability of group, of differing else 
and leaderahip to utilize their reMurce.; and (3) the ability of Individual, 
to benefit through the acquiaition and retention of information, a. a function 
of their experience on a group task. 

The taak wa. thought to repreeent Steiner'. (1972) dl.Junctive task, 
where potential group perfonunce on a givM question depends upon the 
ability of the most competent group member. If <ny one group mestber can 
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correctly «,.«er . given question, the group he. the potentlel to .elect the 
correct .n«,er, end Indlvlduel .«.ber. of the group have the potentlel of 
leemlng the correct «»ver. if ao one In the group InltUUy .elect, the 
correct .n.«er, It I. unlikely th.t it will be choeen by the group or 
accepted .ubsequently e. the correct eneuer by Individual group Muber.. 

The Mln prediction, of the .tudy u«re: (1) Group perfor-nce on the te,k 
would be e pcltlve function of aroun ,t«, . Proce.. lo..e. uere not expecCMl 
to be great within the renge of .l>e. te.t«l, for thl. perfor«uice criterion. 

S»b«««Wnt tndlvlduel narfar ^ce on the t^k would h> . ^.».«w 

function of group .l«e. with the be,t «.r fa ,-nce bv tadwidual. fr«, ^ ro.^. 
of lnter«edUte ei«e . The requlre^nt. l^K>Md by thl. .econd criterion, In- 
dividual learning, Inplied additional proces. lo.ee. prtaarlly due to the 
reduced Involve^nt of le.. co«petent Muber. In the group proce.. of the 
larger group.. It we. thought that this leek of participation uould render 
the group decUlon le.. ..llent for l.ter recall for chose .ubject. who .tood 
to gam the wont from the group dl.cu..lon. (3) Croup di.cu„ton uould faciUta., 
the ecquLltion of knowledse . The ecqul.ltlon proce.. wa. conceived of e. hevlng 
two step., (1) the .election of e correct answer by the group, end (2) the 
ecceptence and retention of the group anwMr by individual group awabers. 

A pilot study utilizing 168 subjects supported the three «ln hypotheses. 
The »aln study also tested hypotheses that tesk perforMnce would be better, 
for groups end Individuals, due to reduced process problem: (1) When e 
discussion leader wes selected prior to the group effort on the task, and 
(2) On Uter questions of the task. 
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Method 

Subiecf 

The eubjecte in Che study were 167 students, 72 asles end 95 feneles, 
enrolled In two sections of e large undergraduate course In social psychology 
at the University of Massachusetts. They received credit toward their course 
grade for their participation In the experiment. In addition, 120 other 
course ■e8d>ers not exposed to experlsmtal oumlpulatlons answered the task 
questions on one occasion, as part of a ald^terai exam. 
Procedure 

Subjects worked on the task on two occasions, separated by about a week, 
m the first session subjects Initially answered eight Muitlple-cholce questions 
Individually (Tlmen). Their perfonunce was a neasure of their Initial 
ability level. 

lonedtately after conpletlng the questions Individually In the first 
session, subjects were assigned to groups of varying sizes to again work on 
the sane task (Tlne|g). Subjects were assigned to units of 1, 2, 3, 5, and 
7 nenbers at this tine. Persons In groups of 2 and larger were encouraged to 
work cooperatively with other nenbers of their grot^ and to discuss each 
question. Half of the groups were given Instructions to select a leader, 
whose responsibilities Included Insuring that all nenbers participated In 
the task effort. 

Approximately one week after the Tlne^^ and Tlne^g adnlnlstratlons, 
subjects again attenpted to correctly answer the sane set of eiglht questions 
as part of a nld-tem exan, all subjects working as Individuals (Tlntj^). 
Subjects were given no prior warning of the Tlne2£ task adnlnlstratlon# 
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Results 

Results conflrMd the first ■aln hypothesis, that group pcrfomsnce 
iiould be a direct function of group sice wlAln the range of sices studied. 
At Tl«ejg, scores on the task were a significant positive function of group 
size. 

Results relating to the second aaln hypothesis, that subsequent perfor- 
■ance would be a curvilinear function of discussion group size, vere 
aablguous. Tl««2i perfon^nce foUoirad the expMsted pattern through group 
size five, for both the aaln study and the pilot, but perfor«ance rewilned 
a significant positive function of size with the best scorea on the task by 
of groups of 7. Groups of 5 seeMd to suffer fro* process problem which were 
effectively dealt with In the larger groups of 7 aesdMra. 

The third aaln hypothesis, that group discussion would facilitate the 
individual acquisition of knowledge, was conflrasd. Subjects who had 
discussed the questions In groups at TlM^g perforaed significantly better 
than students working on the task for the first tlM at TliM^i* S««>j«cta 
who had worked Individually at both Tl«e^^ and Timm^^ perforMd no better 
at TlMj^ than the students working on the task for the first tlM. 

Subordinate hypotheses, that perforMnce would l^rove with a selected 

leader, and l^irove over timt, were not conflrMd for Tl«e/ or Tl«e- 

Ig 21 

perforaance. 



Conclusions 

Aside froB the successful prediction for group performnce, soi« key 
observations froa this study, froB the data and related literature were: 
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Croups are very adaptive for thU type of teek. Group structure and 
process are altered as process problem threaten the group's ability to 
perfor. its task effectively. The folloirliig iiere three .odes of adeptetlon 
observed in groups' process in this study: 

(e) Leaders cMrged where needed. On the posttest, larger groupa re- 
porting a need for a leader also tended no report that a leader or leaders 
had eaerged, if none had been selected ptior to the task. 

(b) Group structure changed to successfully coordinate ae^rs' parti- 
cipation. Video tapes of groupa anmiering ■ultiple-cholce question* revealed 
■arked differences betiieen the process of sMller and Urger groups. Smll 
groups of three mtmbev discussed auch relevant InforMtion. and attested 

to reach a consensus decision. Non-participation in swiller groups was 
usually treated as a "devUnf behavior, and coMts were frequently directed 
at non-participants in an atteapt to draw thea into the group discussion. 
Larger groups of 5 or aore aeabers utilized a aore centralized decision- 
naking structure, with discussion directed toward, and coordinated by,a 
•Ball subset of group aeabers. 

(c) The activation of less coi|>etent aeabers to contribute to the group 
effort decreased aore rapidly than for the aore coapetent anSbers, as group 
sice inereaeed. Subject reports to this effect iaply that, as it becoaes 
aore difficult for a point of view to be heard in the group discussion 
contributions are likely to be weighted favorably, as the proportion of 
competent contributors increases. 

All three aodes of adaptation noted here are closely related, to the 
extent that they covary highly and serve the saae function, that of process 
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loss reduction in th* group, by avoiding coordination problcM. 

Such adaptive changes are aost aarked for groups of •'critical si«e," 
where increasing process problem are iMdiately apparent to group 
and group performnce devUtes fro* the trend established over saaller 
group sises (c.f. Steiner 1972. p. 97; Castore. 1962). This suggests that 
the relationahip between group s^ze and process losses is quite co^lex 
•nd Mrits further investigation before Steiner's (1972) group productivity «>del 
can be entirely effective in the prediction of actual group productivity 
froB an estiMte of potential group productivity. 

Groups of five do not appear to be as effective as Slater's (1958) 
subjects reported. For a nuiri>er of studies the sise five seoM to be a 
point where performnce is being adversely affected by process problem, but 
the need to adapt the group's process to the de^nds li|K>sed by increasing 
size is not readily apparent (Kelley. et.al., 1965; Hacl«an & vidaar. 1970; 
Jorgensen pilot study) . 

Groups can be effective facilitators of the individual acquisition of 
knowledge. A specific application of this InfonMtion is the ad.inistration 
of exaninations to saall groups, as a suppleMntary teaching device. Con- 
sidering the .any possible criteria of success for a simU group examination, 
particularly the acquisition of knowledge and increased individual partici- 
pation and involvesient for large courses, the group size of 3 is recoMended. 
Students should not. hoiiever. be peraitted to select their preferred group 
size, since, as previously inplied. participant perceptions My not be 



accurate. 



TABLE I 



MMn Performnce Scores at a Function of 
TlMe^g Group Size 









GROUP S 


I Z E 








PerfotM' e 
Measure^ 


1 


2 


3 


5 


7 


All 

SlM* 






4.36 


4.92 


6.59 


7.00 


7.38 


5.90 






(11)'* 


(12) 


(12) 


(8) 


(8) 


(51) 






4.63 


5.42C 


5.93** 


5.80** 


6.42<» 


5.90 


* 




(8) 


(15) 


(27) 


(25) 


(42) 


(121) 





Non-Eicperlaencal 
Individuals 
(First TiM on 
Task at ''^■e 2') 



4.18 
(120) 



*P ^ .02 
***? < .001 



a Scores could range froa 0 to 8. 

b Nuiriier of subjects indicated in parentheses; group coeals indicated for Tiae 

c Differs £ro« perfonMncr of non-experiaental individuals, p <.03. 

d Differs fro« perforsiance of non-experiaental individuals, p <.001. 

e Underlined aeans do not differ significantly froa one another. 
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